A part of different countries' budget in the world annually is spent on the restoration and reconstruction ol pavements damages.
. A view of the deep wheel track is shown in Fig. 1 . Evaluation of asphalt concrete mixtures in order to protect them against the phenomenon of wheel track rutting has become an important research field in recent years. This type of damage occurs as a result of consolidation and compaction of hot mix asphalt after the construction and development of plastic deformation caused by the passage of vehicle wheels over time [6] .
The In recent years, the increasing cost of restoration and reconstruction of pavements of roads and airports which is caused by the increased amount and frequency of traffic loads applied to the pavements, has led to the comprehensive studies in using the additives to produce the hot mix asphalt to enhance their ability igainst the dlmamic loads.
The low strength of pavements against dynamic loads and their short life service is one of the main problems in the protection and maintenance of roads l8].
The purpose of research
This study aimed to evaluate the effects of using Nano Al2O3 in the stone mastic asphalt, to present the proper solutions to increase the asphalt pavement strength against the dynamic loads and therefore, preventing the rutting and fatigue in them.
Previous studies
Many studies in Iran and other countries have been conducted on the application of nano-materials to improve the performance of bitumen, hot mix asphalt and stone mastic asphalt, of which some are mentioned in the following.
Ghasemi et al. in a study modified the stone mastic asphalt using nano-SiO2 powder. They used 5olo nano to produce hot mix asphalt and used Marshall Method as the pattern to produce the samples and mix design. The results showed that stone mastic asphalt modified with l% nano-SiO2 has the best performance against dynamic loads [9] .
Yen and Chen in a study examined the effect of nanotitanium oxide on the properties of hot mix asphalt at high temperatures. The results show that addition of this nano to hot mix asphalt can increase their strength against the rutting phenomenon, therefore, the final and permanent strain of hot mix asphalt is lower compared to the control mixtures [10] .
Tanzadeh et al. in another study examined the effect of nano-titanium oxide on the rutting performance of hot mix asphalt. Their study aimed to examine the effect of this nano on the improvement of bitumen properties and finally the hot mix asphalts. Hence, they used the results of wheel truck test. The results showed that using nano-TiO2 in bitumen and then using the modified bitumen to produce the hot mix asphalts have decreased the rut depth in these mixtures compared to the control mixtures [1i] . Khodadai et al. in Table 2 .
In order to prevent the draindown phenomenon in stone mastic asphalt which occurred according to the space between aggregates, the cellulose flbers with the amount of A3Yo hot mix asphalt weight used to produce the hot mix asphalt. Table 3 shows the properties of Nano Al2O3 used in this study. Nano A12O3 is produced from Notrino Company. Fig. 2 Table 4 ). Table 5 Results of optimum bitumen percentage for diflerent samples of the study. 
